Kinetics of the formation and removal of cisplatin-DNA adducts in blood cells and tumor tissue of cancer patients receiving chemotherapy: comparison with in vitro adduct formation.
During chemotherapy with a cisplatin-containing combination of drugs, 217 blood samples from 30 cancer patients were analyzed for the presence of the main cisplatin-DNA adduct cis-Pt(NH3)2d(pGpG) (Pt-GG). Cisplatin was administered during 3-h infusions on each of 5 consecutive days, resulting in increasing adduct levels which, on the average, were about twice as high after the fifth as after the first infusion. Higher levels were found in blood samples of patients who received the same total amount of cisplatin in one single 3-h infusion. No significant differences in adduct levels were found during first and repeated courses. The nonlinear dependence of adduct levels on total dose can be attributed to removal of adducts. At 21 h after a very first cisplatin infusion 76% of the adducts were removed. Lower percentages of removal were observed over the 21-h periods following the fourth and fifth infusions of 5-day courses (49 and 53%, respectively). After the initial 21 h the removal of adducts continued, albeit at a slower rate. Substantial interindividual variation was found in the adduct levels, which did correlate with the levels obtained after in vitro cisplatin treatment of blood samples from the same patients but not with their age or gender. Testicular cancer patients with complete tumor response showed higher adduct levels in their blood than those with partial response or progressive disease. When blood samples from 8 healthy volunteers were treated with cisplatin in vitro, the person-to-person variation in adduct levels and the intraindividual variation observed over a 2-year period were found to be in the same range, which was narrower than that observed with samples from treated patients. In vitro studies with human blood showed that the formation of the Pt-GG adduct is proportional to cisplatin concentration and complete after about 1 hour. In some of the in vivo and in vitro cisplatin-treated blood samples, all 4 known platinum-DNA adducts were determined. In all cases Pt-GG was by far the major adduct, and no significant differences were observed with respect to the relative amounts of the 4 adducts. Similar adduct ratios were found in DNA from a testicular tumor obtained from a patient who underwent orchidectomy; the Pt-GG adduct level was about 10-fold higher than that in his blood cells.